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INTRODUCTION
Regular physical activity (PA) during pregnancy has been known to reduce the risk for adverse pregnancy outcomes and is indicated in most cases. Physically active women are less likely to develop pregnancy-induced hypertension or preeclampsia [1] . Physical activity also helps with weight management, reduces the risk for gestational diabetes in obese women, and promotes emotional well-being [2, 3] . Infants born to physically active mothers are at lower risk for macrosomia, as well as obesity and metabolic diseases in the future [4, 5] . Physical exercises performed since the very beginning of pregnancy have a positive effect on the development of the placenta, its surface area, and the number of its blood vessels [6] . Furthermore, the placentas of physically active mothers have a higher number of villi. These factors determine adequate placental blood perfusion and transport capacity, both of which condition proper foetal development [7, 8] .
However, physical activity in pregnancy must be exercised with caution and adequate intensity, in order to maintain its positive effect on the development of the placenta. Both, excessive PA as well as lack of it are detrimental to the developing foetus. High-intensity PA may be associated with the possibility of foetal oxygen deficiency, which depends on maternal fitness. Women who were physically active on a regular basis before pregnancy were able to exercise with high-intensity without the risk for foetal hypoxia [9] . This is of vital importance as cessation of PA results in reduced cardiac output, which additionally decreases the blood flow to the placenta and might intensify the hypoxic effect caused by high-intensity PA [9] . Furthermore, increased PA may also negatively affect the blood flow to the uterus. Exercises with submaximal intensity performed in the third trimester may gradually increase the systolic-diastolic ratio in the
uterine artery, which is not reflected by the same indices in the cord blood [10] .
Pregnancy constitutes a specific time in the life of a woman, when health becomes the priority. Modification of life habits and plans ensures optimal conditions for foetal development. However, these changes are not always compliant with expert recommendations. Lack of sufficient knowledge, together with lack of support from the healthcare professionals, are the reasons why future mothers often rely on their personal beliefs or unverified sources. Restriction of physical activity is the most visible model of behaviour already at the very beginning of pregnancy [11, 12] and the tendency increases with progressing pregnancy [13, 14] . PA levels decrease, both for moderate-and high-intensity activity, while the number of women who lead a sedentary style of life continues to grow. According to a Danish study, that rate increases from 6% to 29% in the event of pregnancy [15] . Reports from Brazil are even more alarming, with only 4.7% of pregnant women declaring PA during their leisure time throughout the entire course of pregnancy. PA levels during that time decreased by 2% at the beginning of pregnancy and continued to drop with every trimester [16] . Santos et al., in their study on a group of Portuguese women, also confirmed that trend [14] . In contrast, studies from the UK indicate that 48.8% of pregnant women at 18 weeks of gestation engaged in physical activity of over three hours a week, which is comparable to their data from 32 weeks of gestation [17] .
The exact relationship between physical activity in pregnancy and pregnancy outcomes remains the subject of much debate [18, 19] . However, the type of activity seems to play the key role in improving pregnancy outcomes. The American College of Obstetricians and Gynecologists (ACOG) recommends at least 150 minutes per week of moderateintensity aerobic activity (i.e., equivalent to brisk walking), distributed throughout the week and adjusted to medical recommendations [3] . Vigorous-intensity aerobic activity is also recommended, but in a group of highly active women before their pregnancy. That kind of PA is recommended before, during and after pregnancy, and also in the third trimester of pregnancy [3] . Despite the positive effect of PA on proper foetal development, future mothers do not always comply with these recommendations [20] . According to the Pol-PrAMS study, women not only do not comply with the expert recommendations regarding PA during pregnancy, but also frequently engage in risky behaviours. As many as 1 in 10 women admit to smoking in pregnancy and some to alcohol consumption [21, 22, 23] .
OBJECTIVES
The aims of the study were to establish PA patterns for pregnant women in the third trimester, and to determine the attitudes of prenatal care providers to PA in pregnancy.
MATERIALS AND METHOD
The analysis was conducted using survey questionnaires from the so-called Polish Pregnancy-related Assessment Monitoring System (Pol-PrAMS) programme. The questionnaire was modelled on its American equivalent from the Pregnancy Risk Assessment Monitoring Survey (PRAMS) programme [24] . This population-based study was conducted between February -March 2017 in all public hospitals in Poland. Consent from the head of the hospital was obtained in each case. A group of Polish women and their newborns were investigated in all public hospitals in Poland during postpartum hospitalization (first days after delivery). Thus, all women who were hospitalized postpartum on the designated days of the study were deemed eligible for the study. The Ethics Committee of The Institute of Rural Health in Lublin, Poland, approved the study (Ref.
No. 03/2011). Informed consent was verbally obtained from all women and approved by the Ethics Committee. Participation was anonymous and voluntary, and the surveys completed by the women after consent. Thus, each completed questionnaire was a documentation of consent to the study. Overall, 3,451 parturients and their newborns hospitalized in the obstetric wards of hospitals in Poland were investigated.
The Pregnancy Physical Activity Questionnaire (PPAQ) was used to estimate Physical Activity of pregnant women in third trimester of pregnancy. This part of the survey questionnaire was completed by 2,744 postpartum women. Detailed methodology of the Pol-PrAMS study has been presented in a separate study [25] . The questions were related to PA during pregnancy which was connected with everyday activities: household/caregiving activities (questions number 4-10 and 15-19), occupational activities (questions 32-36), as well as sport/exercise during leisure time (questions [23] [24] [25] [26] [27] [28] [29] [30] [31] . The respondents completed the questionnaire without assistance and selected the answer which most adequately represented time allotted for each of the investigated activities. In light of the fact that the questionnaires were completed by women during postpartum hospitalization, the questions were related to their third-trimester activities. Time allotted to each daily activity from the questionnaire was then multiplied by its intensity. The intensity and the time predictor for each question were determined using the PPAQ instruction [26] , based on the widely-used Compendium of Physical Activities [27] , thus obtaining the energy expenditure measured in Metabolic Equivalent of Task (MET). The result was then multiplied by the number of days in the week to measure the energy expenditure per hour per week (MET-h-week). Total PA of the pregnant women, classified by type and intensity, was analyzed. The collected data were presented using median and values of the 25 th and 75 th percentile. Therefore, the obtained results reflect the third-trimester (late pregnancy) PA of the subjects. The survey used in the Pol-PrAMS study also included questions about attitudes to PA in pregnancy of both the prenatal care provider and the patient. The respondents were asked the following question: 'Did you restrict your physical activity due to pregnancy?'. The following descriptive answers were expected: 'Yes, slightly/significantly' or 'No', depending on their subjective evaluation. The women were also asked about the reasons for PA restriction, using the following suggestions: -concern over proper foetal development; -lack of knowledge about the safety of sport activity during pregnancy; -financial; lack of acceptance from the family/environment; recommendations from the prenatal care provider.
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The recommendations of the prenatal care provider regarding PA during pregnancy were also investigated.
The subjects were supposed to select one of the following answers: -no mention of PA during pregnancy; -restriction due to medical reasons; -restriction due to other reasons; -maintain habitual physical activity; -increase physical activity.
Data were analyzed using IBM SPSS Statistics version 24.0 (IBM Corp., Armonk, NY, USA). The collected data, depending on variable type, were organized including sample size, percentages in the subgroups, or descriptive analysis Tables including sample size, mean and standard deviation, median and values of the 25 th and 75 th percentile. The Chi square test was used to analyze the dependency between categorical variables. The p-value of < 0.05 for a two-tailed test was considered as statistically significant. Table 1 . Nearly half of the women participating in the Pol-PrAMS study were between 21-30-years-old. The weight of slightly over 65% of the women ranged from 51-70 kg. The height of almost 80% was 161-180 cm. The largest group (66.4%) comprised women with normal body mass. There were respectively 7.6% and 8% of women with various degrees of obesity and underweight. Almost half of the women did mental work and had secondary education. Almost 60% of the women lived in urban areas, and slightly over 41% in rural areas. The most common way of delivery was vaginal birth (58%), whereas almost 41% gave birth by cesarean section. There were statistically significant differences regarding the total physical activity in the group of the following variables: working status, place of residence, education.
RESULTS
Characteristics of the study population are presented in
Total PA in the third trimester, classified according to type and intensity, is presented in Table 2 . Physical activity in the third trimester was analyzed among women who completed PPAQ (2,744 women). Median of the total energy expenditure: 196.9 MET-h/week. Sedentary or light physical activity accounted for almost 75% of the total PA, and only 25.8% for moderate-intensity PA. In terms of percentages, vigorous-intensity PA remained insignificant.
Of all the PA types, household and caregiving activities accounted for almost half of the energy expenditure, with only 3% of the total PA for sport activity. Changes in PA during pregnancy, their reasons and recommendations of the prenatal care providers concerning PA in pregnancy are presented in Table 3 . Almost 40% of the respondents declared no restriction of activity due to pregnancy, while 61.5% reported some restriction of activity, compared to pre-pregnancy PA, with 37% declaring significant restriction of activity. Concern over proper foetal development was the main cause for PA restriction -63.8% of respondents. Almost 35% of the women declared that the restriction of physical activity was recommended by their prenatal care provider. Also, almost 7% were not aware that sports activity was safe in pregnancy. As many as 58.5% of the prenatal care providers did not address the issue of PA in pregnancy at all. Of the remainder the majority recommended restriction of activity due to various reasons. As many as 14.2% of the physicians advised maintaining habitual physical activity during pregnancy, and only 0.9% recommended increased PA. [28, 29, 30] , the validated Pregnancy Physical Activity Questionnaire was used due to its accessibility, repeatability, ease of application, small number of questions, and lead time. The PPAQ was only a part of a large survey within the Pol-PrAMS project. PPAQ was designed for pregnant women and includes activities and their combinations which reflect the PA patterns of the future mothers, allowing isolation the following PA types out of the total PA: household and caregiving, occupational, and sports activities. It also allowed determination of the PA intensity (sedentary, light, moderate and vigorous), making it possible to establish a pattern of PA during pregnancy and comparison between various study populations. The current study has shown that sedentary and light-intensity activities constituted a significant part of PA in the third trimester of pregnancy. Household and caregiving activities accounted for the largest part of the daily energy expenditure. Most women reported restriction of physical activity during pregnancy. According to the mothers, healthcare professionals either failed to address the issue of physical activity altogether or recommended PA restriction in pregnancy.
In this study it was found that activity of light-intensity and sedentary activity accounted for the majority of the total energy expenditure among pregnant Polish women. In total, low-intensity PA (i.e. sedentary and low activity) constituted almost three quarters of their total energy expenditure. This is alarming as physical inactivity in pregnancy is a known risk factor for excessive weight gain and pregnancy complications [3, 31, 32] . In other words, moderate-intensity PA, which is recommended by the experts, comprised only 25% of the energy expenditure. Polish pregnant women did not engage in higher-intensity activities, therefore their PA patterns have changed considerably, compared to the pre-pregnancy period. A study conducted in a group of 4,064 women with the use of International Physical Activity Questionnaire (IPAQ) indicated that moderate-intensity PA accounted for 43.0% of the total energy expenditure, while high-and low-intensity PA for 31.35% and 24.75%, respectively [33] .
In the current study it was found that household and caregiving activities were the most common types of PA among Polish pregnant women, which is consistent with the findings of Chandonnet et al., in their study of French women [34] , and Schmidt et al., in a group of German women [35] . Nevertheless, these women more often engaged in sports activities. Results of the current study were also similar to the findings of Santos et al., who reported a similar distribution of PA intensity among Portuguese women in the third trimester of pregnancy [14] . However, moderate-intensity activities resulted in a slightly higher energy expenditure in that group of women. Also, Portuguese women were more engaged in occupational activities. Cohen et al., observed yet another pattern of PA. Their group of Canadian women was most likely to engage in sedentary, and less likely in light-intensity activities [36] . Their rates of moderate-intensity PA were similar to the current findings. In the group of Canadian women, the highest energy expenditure was connected with transport-related activities. Compared to their Polish peers, Canadian women were less engaged in household and caregiving activities, but more active as far as occupational activity was concerned. All the above-mentioned studies used PPAQ.
A comparison of the above-mentioned results demonstrated that pregnant women in their late pregnancy mainly engaged in low-intensity activities. However, the distribution of physical activity revealed differences in terms of PA types. Polish, German and French pregnant women were more likely to engage in domestic activities, while Canadian and Portuguese groups in occupational activities. The differences were most probably due to the fact that most Polish pregnant women receive a medical certification (an official document for notification and justification of an absence) from their prenatal care providers. In the current study it was found that only one out of three pregnant women did not receive a sick-leave certification. A similar number of women received the document already in the first trimester of pregnancy.
Since the beginning of the second and third trimester, 18.0% and 18.8% of the women, respectively, had taken sick leave (data not shown), compared to 80% of Portuguese women who continued to work throughout the entire course of pregnancy [14] . The attitudes of prenatal care providers to PA during pregnancy are inconsistent. According to the abovementioned sources, approximately 30% of did not mention the subject of PA during pregnancy to their patients, while in the current study that percentage reached almost 60%, including 27% who actually advised PA restriction in pregnancy. As a result, over 60% of pregnant Polish women restricted their PA during pregnancy, with 37% reporting significant restriction of PA. The main reasons included concerns over proper foetal development or compliance with recommendations of the prenatal care provider. Importantly, inhabitants of rural areas restricted their PA during pregnancy significantly more often, compared to their peers from urban areas. According to earlier studies by the authors of the current study, the mean energy expenditure of urban dwellers was 10 MET-h/week higher than rural dwellers [37] .
The presented study was not without limitations. PPAQ is a self-report tool, which might overestimate the time allocated to various activities, thus resulting in misclassification of the subjects. The study surveyed recall information from participants which might further increase the bias. The data about the attitudes of prenatal care providers to PA in pregnancy were obtained using maternal self-reports and reflect the maternal perceptions of those attitudes, rather than the actual attitudes on the subject. It is important to bear in mind that PPAQ has been validated for pregnant women and used in many other studies, with the same methodology, and only those studies were used for comparison.
This study was conducted in all public hospitals in Poland and all women who were hospitalized on the designated days of the study were deemed eligible for the study. Thus, its population-based character allowed to avoidance of a selection bias. The study included the entire population of women, including those who for medical reasons, limited their physical activity, but were nevertheless included in comparisons between other studies due to their similar methodology.
CONCLUSIONS
Sedentary and light-intensity activities constituted a significant part of PA among women in the third trimester of pregnancy, with only 25% of total PA devoted to moderate-intensity activities. Household and caregiving activities accounted for the largest part of daily energy expenditure. Most women reported restriction of activity, mainly due to concern over proper foetal development or due to recommendations of the prenatal care provider. As far as physical activity during pregnancy is concerned, healthcare professionals either failed to address these issues or recommended restriction of PA during pregnancy. It therefore seems prudent to conduct workshops for healthcare professionals to further educate them, as they clearly underestimate the need for physical activity in pregnancy. exercise during pregnancy and fetal growth measures: a study within 
